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(54) Electronic component and method of fabricating same. 



(57) An electronic component comprising an elec- 
tronic element, a case, and a lead, wherein the 
case is used to enclose the element and com- 
prises upper and . lower cases connected to- 
gether by atomic bonding. The component is 
provided with through holes, with each hole 
used to provide a connection from the outside 
of the component to the element in the form of a 
lead arranged in the through hole to seal the 
hole hermetically and provides an electrical 
contact for the element, whereby the electronic 
element is packaged without deterioration due 
to hazardous gas generated by the conventional 
welding process used to seal the cases. 
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BACKGROUND OF THE INVENTION - - 

This invention relates to an electronic compo- 
nent, especially to a structure of packaging an elec- 
tronic element and a method of fabricating the same. 

For some-electronic elements, for example, sur- 
face acoustic wave filters, it is necessary to package 
the filters in outer cases with some space between 
the filters and the inside of the case. Conventionally, 
3? surface acoustic wave filter has been packaged in 
a case consisting of upper and lower cases welded to- 
gether, keeping a small space upon or over- the 1 filter. 
However, the frequency characteristic of the f ilteif has 
often been deteriorated, since a gas generated' 'by 
welding^the cases together penetratesinto the space 
upon the filter to damage the filter. . " 

SUMMARY OF THE INVENTION 

Itls an object of the presenMnvention to provide 
an electronic component com prising^ an electronic 
element arid a case hermetically enclosing the ele- 
ment. ' 5 • ■ ' ■•/,--: \ . 

It is another bbjectof the present invention to pro- 
vide an electronic component comprising an electron- 
ic element and a case enclosing the element 1 "with 
some clearance between the element and the case 
and without deterioration of the element due to harm- 
ful- gas. * 

It is still another object of the present invention to 
provide a method of fabricating an elect ronic'compo- 
herit comprising an electrbriic element and a case 
hermetically enclosing the element: >' ■ 

In order to attain the above objects, the electronic 
component according to the present invention com- 
prises an electronic element, case, and a lead, the 
electronic element having input/output electrodes, 
the case comprising an upper arid lower case to be 
connected together to enclose the electronic element 
therein, the uppercase having a through hole, and the 
lead being arranged in the through hole to fill or seal 
the hole hermetically. 

The electronic component according to the : pres- 
ent invention further corn prises the upper and lower 
cases of glass connected by atomic bonding. 

The electronic component is fabricated, accord- 
ing to the present invention, by a method comprising 
the steps of enclosing' an electronic element having 
electrodes in a case with through holes, and providing 
the holes of said electronic coimponent with leads for 
the electrodes. 

The method further comprises the steps of pre- 
paring a pair of upper arid lower cases of glass having 
edges to be connected or coupled together to sur- 
round an ! electronic element or elements and coupling 
the pair of cases by an atomic bonding method, there- 
by enclosing 'the' electronic element or elements in a 
hermetically sealed case. 



As pointed out in greater detail below of this in- 
vention provides important advantages. For. exam pie, 
deterioration of the element is prevented since the 
element is enclosed in a case hermetically sealed by 
1 5 atomic bonding. Also, the case includes leads for con- 
necting terminals on the outside of the case with elec- 
. trodes on said element, said leads being formed from 
balls placed and deformed in the through holes in the 
' case to hermetically seal the case. 
w Another advantage is provided by the elimination 

of welding to form the cases of the component. 

The invention itself, together with further objects 
and attendant advantages, will best be understood by 
reference to the following detailed description taken 
15 - in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partial frag mental perspective view of 
20 an example of an electronic component according to 
the present invention. ^ ' . -? . 

Fig. 2 is a general exploded view of an example 
of an electronic component of the present invention. 
Fig. 3 is a sectional view of the electronic compo- 
25 nent of Fig. 1 cut along the 3-3 line passing through 
one electrode of the element showing a step used in 
fabricating the lead for the component. 

• Fig. 1 4 is a sectional view passing through one 
- electrode of the electronic component of the present 
30 invention showing a further step used in fabricating 
A the component wherein a conductor is shown pushing 
down on a lead." 

v Fig. 5 is a sectional view of another example of 
an" electronic component of the present invention, 

35 along the plane similarto'the 5-5 line of Fig. 1 passing 
through two electrodes of the element 

Fig . 6 is a sectional view passing through an elec- 
trode of another example of an electronic component 
of the present invention wherein the enclosed ele- 

40 ment is spaced from the lower case. 

Fig. 7 is a sectional view passing through an elec- 
trode of another example of an electronic component 
of the present invention wherein the lead comprises 
three balls. 

45 Fig. 8 is a sectional view passing through an elec- 

trode of the example of Fig; 7 wherein another con- 
ductor is shown pushing down in the balls. 

Fig. 9 is a sectional view passing through both 
electrodes of another example of an electronic com- 
so ponent of the present invention wherein the lower 
case comprises two parts. • 

Fig. 10 is a sectional view passing through an 
electrode of another example of an electronic compo- 
nent of the present invention showing. a step in fabri- 
55 eating the lead. * 

Fig 11 is a sectional view passing through an 
; electrode of another example of Fig. 1 0 showings fur- 
ther step in fabricating the lead. 
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>' Fig. 12 is a sectional view passing through an 
electrode of another example of,an electronic compo- 

- nent of the present invention wherein the outereleo 
, trode extends into the case, , . . • - 

Fig. ,13 is a sectional view; passing through both 
electrodes of still anotherjexample of/an^ electronic 
component of the preseht invention wherein^hielding 
is provided for the component r * c u 

Fig. 14 is a bottom view -of the upper case of the 
electronic component shown in Fig. 13. 

Fig. 15 is a sectional view passing through both 
electrodes of still another; example of an electronic 
component of the present invention wherein shielding 
is provided for the component. 

Fig. 16 is a bottom view of the upper case of the 
electronic component shown in Fig. 15. 

Fig. 17, Fig. 18, and"Fig: 19 are partially cutaway 
views of examples of fabricating the lead for the elec- 
tronic components of the present invention. 
. . Fig. 20 is a partially broken perspective view of an 
example of a electronic component. fabricated to enr 
..close a plurality of elements. i 

Fig. 21 is an exploded view of the electronic com- 
ponent shown in Fig. 20. , . 

DETAILED DESCRIPTION OF EMBODIMENTS 

Referring to Fig. 1 and Fig. 2, an .electronic com- 
ponent according to the present invention ©emprises 
• l; an. electronic element 3,; for example, a^sarfaqe 
. acoustic .wave (SAW) filter^ and a case consisting^ 
a lower case 1 and an upper case 7, The electronic 
element 3, typically a surface acoustic wave (SAW) 
filter, is composed of:a 380nm thick TectanguJ.ar sub- 
strate 4 consisting of quartz, lithium tantglate -or li- 
thium niobate, for example. Theisubst raters provided 
with a comb electrode 5 of 1nrr> thick aluminum with 
input/output electrodes 6 at either ends. : _ >-i 

: The electronic element 3 is packaged in a case 
of soda glass comprising a lower case 1 and an upper 
case 7. The lower case 1 is a square plate having a 
square hollow of 400u.m depth to receive the element 
. 3. 

The upper case 7 is a plate of 300u.m thickness 
with each through hole 8 of 0.22mm diameter for the 
lead. The underside edge or surface, of the upper 
case 7 and the edge or surface of the lower case 1 
are atomically bonded together; to enclose the ele- 
ment hermetically. A space 42 is provided between 
the inner surface of the upper case 7 and the sub- 
strate 4. Also, the substrate>is spaced from the vert- 
ical walls of the hollow 7 ofithejower case 1.. 

In order to hermetically seal the upper and lower 

- cases 1 and 7,Jboth the cases are prepared bymaking 
said edges or surfaces extremely flat. in terms of 
1.0nm/20mm. The edges or surfaces are treated with 
a surface-active agent, e.g., !Extran' MA02 marketed 
by Kanto Chemical Co., Tokyo andtoen washed with 
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distilled water, to have an OH base appearing on the 
surface. Then, the upper and lower cases are coupled 
together with.the SAW f ilter inside, and are kept in an 
inert gas (nitrogen for example) of 300°C for 5 min- 
5 utes to seal the cases.hermetically. The cases may be 

- formed .from any glass other than soda glass; e.g., 
iborosilicate glass: The surface active agent is to be 

. neutral. The surface active ; ageot should not be alka- 
line. - - . • i - \- : ; . . - - 

10 As shown in Fig. 3, the upper case is provided 

with a lead consisting of a first conductor 9 in the form 
of a lump,vpreferably a-ball of Sn of 0.20mm diameter. 
In Fig. 4, a second conductor 10 of Sn plate is shown, 
which is : welded hermetically to the outer electrode 11 

15 to push the first conductor 9 onto the electrode 6 of 
the electronic element ; • . 

The first conductor 9, when pushed by the sec- 
ond conductor 1 0 is expanded in the directioaperpen- 
dicular to the pushing direction to f iff the small gap be- 
: 20 t ween the conductor 1 0 ao0 the inside wall of the hole 
8 to seal the holer, hermetically. ; , . • 

c Jhe;f ir ; st conductor 9, in the form of a ball, and the 
second conductor may, instead of Sn, be of Au, Cu, 
orany alloy of thern. As a variation, the first conductor 

25 fnay be a ball of pn elastic body Goyered with, such 
■conducting -materifil or> paint- ? r , 

Referring, tp Fig. 5, the second conductor 11 may 
-ib.e a silver f ilm printed on the upper case 7 using poly- 
mer silver conducting e.g., '1107-S' of Electro- 

30 science laboratory, jUSA,^ which flows into the 
through hole ,8 tof jll the hole ar^d contact the f irstcon- 
..duqtor 9. The second conductor 1 1 is elongated or ex 7 
tended to the side surfaces 7a of L the upper case. The 

- side surfaces are provided with a notch; 7b thafcis fil- 
35 .Jed by the second conductor This elongated part or 

portion of the conductor 11 is often useful, when, the 
component is mounted on an electronic set r 

Referring to. Fig.. 6, the hollow portion of the lower 
case^l is provided therein with a small projection lb to 

40 support th\e electronic- element ^3., just under the 
: through hole.. With. such a projection, the substrate 4 
can be supported by two projections. However/ any 
number of small projections can be used to supporta 
substrate. As a result heat conduction to the element 

45 from outside hegt is decreased thereby, reducing the 
degradation of element, since the area of the. con tact 
to transmit heat is reduced. s ■ T 

Referring to Fig. 7 the first conductor is illustrated 
as comprising. three balls 9a arranged vertically in a 

50 hole 8. In Fig. 8, the three balls are shown being push- 
ed down by a second conductor 1 0 to fill the small gap 
between the conductor 10 and the inside surface of 
the hole, 8 to seal the hole hermetically. , . 

Further, the hollow for the lower case 1. : may be 

55 made, as shown:in Fig. 9, from a plate 1b and a frame 
1c bonded atomically together. : * : . 
- Electrical shielding is provided for the. electronic 
component as shown in Fig. 5 ano^ jSig.! ; 9i.Jn.-jbo.th 
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these figures, the upper case 7 is provided with an 
electric conductor film 13 on the upper surface there- 
of between the outer electrodes 11 but separated 
therefrom. The film 13 is formed when the outer elec- 
trodes are formed and can be used as an electric 
shield. Another electric conductor film 14 can be pro- 
vided on the under surface of the lower 'case 1 to 
make the electrical shielding more effective. 

■ Fig. 10 and Fig. 11 show another example of fab- 
ricating the lead for electronic component of the pres- 
ent invention. In Fig. 10, a lump or ball 9a of metal to 
be deformed is ■inserted into the through Hole 8, and 
then the hole 8 is filled with said metal by pressing, 
heating or by applying ultrasonic energy. Further in 
Fig. 11, an electric conducting pasters provided to 
form a conducting film 15 to connect the ball 9a with 
the outer electrode 11. 

Fig. 12 shows another example of the electronic 
component of the present' invention wherein the outer 
electrode if has a part lla elongated into the through 
hole 8 in the form of r a small hem along the under sur- 
face of the uppercase! The elongated part or hem lla 
works as a second conductor to connect the' elect rode 
6 to the outside of the case. Moreover, extending the 
conductor 11 through the hole and into the inside of 
the case provides a more efficient seal. 

Figs.* 13-16 show further examples of electrical 
shielding for the electrical component of this inven- 
tion. In Fig. 13 and Fig. 14, the outer electrode lla is 
elongated through the through hole 8, to the back side 
of the upper case 7 as conductor 11b to form a shield 
layer 11 e. The other outer electrode 11c is extended 
through the through hole 8 to form a smallhem 11 d 
"oh the back side of the upper case 7. A gap 16 'sepa- 
rates the portion 11 b of electrode 11a from the portion 
11d of electrode 11c. Also, a large gap 13a separates 
11a from 11c. The shielded layer 11e shields the SAW 
filter element 5 from the outside. As shown in Fig. 5 
and Fig. 9a, a shield layer may be placed also on the 
under surface of the lower case 1 , if necessary. 

Referring to Fig. 15 and Fig. 16, the shield layer 
11e is similar to that shown in Fig 13 and Fig. 14, ex- 
cept that the underside portion 11b extends to the out- 
er edge of the upper case 7. With this arrangement, 
upper case anode bonding is possible, with the layer 
11e connected as a anode and the lower case as a 
cathode. A thin layer of aluminum is preferable as the 
material for the elongated part 11b. 

Fig. 17, Fig. 18 and Fig. 19 show a preferable 
process of fabricating the lead 9. Referring to Fig. 17, 
the through hole 8 is preferably expanded at its upper 
entrance 8a. Referring to Fig. 18 and Fig. 19, the 
through hole 8 may be expanded not only on the up- 
per side 8a but also on the under side 8b. Also, the ball 
9 may have a larger diameter than the inside diameter 
of the through hole, whereby the hole 8 may be filled 
easier. 

Referring to Fig. 20 and Fig. 21, there is shown 



sin example of an application of the present invention. 
'For example, the electronic component may include 
many elements. Alower case la is provided with many 
hollows 2a arranged vertically and horizontally. SAW 

5 filter elements 3 are put in the hollows and an upper 
case 7a is positioned to cover the element The cases 
may be sealed by atomic bonding, or anode bonding. 
Then, the balls 9 are put in the through holes and 
pressed by second conductors 10 to seal the holes 

10 and provides the electric connections from the inside 
to the outside of the component Thus, many SAW fil- 
ters are fabricated and by cutting, many discrete SAW 
filters can be obtained. 

• Instead of enclosing the SAW filters in the case, 

15 other electronic elements such as a semiconductor or 
other integrated circuits may be enclosed as occasion 
demanded. Moreover, the shape of the hollows inside 
the case may take the shape of the substrarte to be en- 
closed within the case. 

20 The embodiments described above provide a 

number of significant advantages. For example, the 
use of material, such as glass that can be bonded to 
enclose electrical elements provides the advantage 
of preventing the elements from deterioration due to 

25 gas generated by welding a conventional case to seal 
electrical elements inside the case. 
- As yet another advantage, the connection from 
the outside of the electronic component package to 
the "electrical elements enclosed therein are'made ac- 

30 cording to the invention in a manner that hermetically 
seals the holes in the package used to form the con- 
nection between the outside and inside of the^pack- 
age. In particular, the use of metal leads in the form 
of bails act to fill and seat the holes, preventing fur- 

35 t her deterioration. 

Also; another advantage is provided by the pres- 
ent invention by the inclusion of various ways to shield 
the electronic package. 

Of course, it should be understood that a wise 

40 range of changes and modifications can be made to 
the preferred embodiment described above. It is 
therefore intended that the foregoing detailed de- 
scription be understood that it is the following claims, 
including all equivalents, which are intended to define 

45 the scope of this invention. 



Claims 

so 1. An electronic component comprising: 

an electronic element, a case, and at least 
one lead, the electronic element having at least 
one electrode, said case comprising an upper 
and a lower case to be connected together to en- 
55 close the electronic element therein, the upper 

case having a through hole for each electrode, 
and said lead being arranged in the through hole 
' to hermetically fill the hole. 
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2. An electronic component of claim 1, wherejn the 
upper and lower case are glass and are connect- 
ed by atomic Ending. , 1 . 

3. An electronic component of claim 1 1 wherein the : 5 
lower case- is. provided with a projection to sup- 
port the electronic element. /.» 

4. An electronic . component according to claim, 1, 
wherein said lead comprises a first conductor and 10 
a. second conductor, wherein said first conductor 

is a lump having at least an electroconductive 
surface and said lump is depressed by said sec- 
ond conductor to contact said electrode and fill 
said through hole. ? - , ..-v 15 

.5. An electronic component-according to claim 4 t 
wherein said second -conductor is made ; from a 
polymer conductor. 

.6. An electronic component , according to. claim. ft-, 
; wherein said second conductor has an elongated 
? part.pn the inner wall of the hole. . , , i. r y. :: r 

7. An electronic .component according to claira ; 6 f 25 

wherein the elongated part has a farther elongat- 
- , ed part on the under surface of ; the .upper case. 

. 8, An electronic, component according -to. ciajm. 1 , 

wherein the electronic element is a surface- ,30 
x acoustic wave, .element comprising a substrate 
with at least -one aluminum electrode thereon. 

9. An electronic component according to claim 6, 
where a portion of said further, elongated part 35 

. . . . - provides an ^electrical shield for said component. 

10. An electronic component according to claim 6, 
wherein of portion qf seal further elongated part 
.extends to the outer edge of said upper case. - 40 



bpnding method. . t 

13. Amethod of fabricating electronic component 
of claim 11 ( wherein the step of enclosing an elec- 

: , troriic element* comprises -the steps of: . 

preparing a pair of upper and lower cases 
, : having edges to be connected together ancLf lat- 
ter thpn f I atnesjB of 1 Gnm/2 0mm, , r : . • , - 
j . ( treating the pair of cases with a surface- 
captive agent, , , . y •'.„■;*-•. 
, -washing the pair of cases with, pufe^water 

, to h^ye an,O t H base appear. on Jbe^surface. f , 
j coupling [the pair of. cases with an electron- 
ic.element inside.the cases, and 

keeping the pair of cases.in an inert gas of 
r f temperature higher than 200°C,to bond the cas- 
es. - 1 < t ' t 

14. Amethod of fabricating an electronic component 
' of claim 11, wherein the step of providing the elec- 
. f tronic element with a leadcomprises the steps of: 
? , putting a J ump^ of conductive material into 
" . .. a through hole -to contact said electrode, and . 
^ filling. said through hole. with said lump, to 

, f seal said upper case. ^ r * > 

15. Amethod pf fabricating an electronic component 
t , of claim 14 r wherein the step. of. fixing the Jump 

further comprises fixing a second conductor^into 
; u , the upper. case ; to depress the lump to f ill the,hole. 

16. .A method of fabricating an electronic component 
of claim 14, .wherein the step of filling said 
through hple with said lump, further comprises fill- 
ing the through hole with a conductive paint. 



11. A method of fabricating an electronic component 
comprising the steps of: .... 

enclosing an electronic element wit,h at 
least one electrode in a case, u . ■•' 4 P 

providing a through hole in said case for 
each electrode, and 

providing the electronic component with a 
lead to connect said electrode to the outside of 
the component and, seal said through hole. r 50 



12. A method of fabricating an electronic component 
of claim 1.1 .wherein the step of enclosing an elec- 
tronic element .further comprises: 

preparing a pair of upper and lower cases 
. of glass- having edges.to.be connected together 
.to surround the electronic, element and, tJ 

coupling said pair of cases, by an atomic 
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